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Another object of the invention is to pro.i!.  
assembly. 
out removal of the wheel hub. 
hicle, althugh it will be underoooE h. h 
 Refeg Uow .ptlcu]y ,to ure L,m » 
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the spindle and extends outwardly across bearing 
79 to seal the bearing from dust and dirt and 
other extraneous marrer. 
The hub 66 fs driven from the axle shaft by 
5 means of a universal joint 86 of conventional 
design located in the ball portion of housing 
and a stub shaft 88 upon which fs splined a cap 
98. A defomable seal 91 fs tield against the 
end of shaït 88 by a cover plate. 92 pressed into 
10 a central opening in cap 98 to seal the splines 
and outer bearing 68. Cap 99 fs provided with 
a piloting flange 94 which snugly lits a cylindrical 
pfloting surface 96 within the hub, and cap 98 fs 
rigidly secured to the hub as by a plurality of bolts 
i5 98 threaded into tapped holes 189. 
A plurality of tapped holes 184 exactiy match- 
ing holes 168 and disposed at the saine distance 
from the hub axis are provided in the opposite 
end of the hub. Also, an internal pilot surface 
196 identical with pilot surface 96 fs provided 
in the inner end of the hub 66 to make the hub 
fully reversible and interchangeable as will ap- 
pear. 
Hub 66 fs also-provided with an annular ex- 
ternal bolting flange 198 having fiat machine an- 
nular surfaces 199 and 111 on its opposite sides. 
Fiange 198 fs located adjacent one end of the 
hub SurroundLng bearing seat 67 for the purposL of adapting it for either front or rear axle instal- 
lations or dual or single wheel installation as 
Will appear more fully hereinafter. 
A front wheel 19 fs secured to the hub by a 
plurality of circumferentially spaced studs 118 
extending through flange 198 to receive nuts 112, 
with the longitudinal vertical centerline of the 
wheel lying on load line 114. With reference to 
the single wheel assemblies of Figures 2 and 4 
and the dual wheel assembly of Figure 3, theload 
line 114 lies in a medial plane substantially nor- 
mal to the axis of rotation of the associated wheel 
assembly and represents the theoretical line of 
concentration of the load carried by the wheel as- 
sembly. When nuts 112 are drawn tight, the 
wheel fs flush with flange surface 199 thus prop- 
erly locating if in the assembly. Secured to the 
inner side of flange 188 by studs 119 fs an annu- 
lar brake drum adapter member 116 accurately 
positioned on hub 66 by means of a cylindrical 
pilot surface 119. Adapter member 116 com- 
prises spaced parallel radial portions 116 and I [7. 
connected by an axially extending intemediate. 
portion 119. A brake drum 129 bas an end flange. 
121 secured to the outer radial portion 117 of the 
adapter by circumferentially spaced bolts 122 and 
. nuts 124. The outer surface 126 of intermediate, 
55 adapter portion 119 and the radially outer portion. 
117 of the adapter locate the brake drum 128 
with respect to the wheel hub. It fs to be noted- 
that the diameter of surface 126 fs greater than/ 
60 the outer diameter of hub flange 199 to allow 
removal of drum 128 without removal of:the 
wheel hub. 
A brake foundation plate 128 fs secured directly 
t0. flange 68 of spindle 99 as by studs 62 and 
65 nuts 64.4 Pfloting surfaces 138 are provided on 
the flange 68 to accurately position the plate 128 
with respect to the other components of the wheel 
and brake assembly. Th.e foundation plate-129. 
fs provided with a peripheral flange 132 fltting 
70 loosely into a. recess 134 in the .inner edge of .the 
brake drum for excluding extraneous material-. 
in a weli known manner. The brake mechanism, 
which may be of any conventional design, coin- 
 prises an anchor pin136 secured in a boss 
5 on the foundation plate and lockec against fo 
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Ïriving power is supplied to the wheeis from a 
suitable engine (not shown) through shaft 16, 
transfer case 18, propeller shafts 28, 22 and 
and axles which are contained in housings 26, 
28, and 38, all of which driving components are 
operatively connected in accordance with con- 
ventional practice. 
Referring now to Figure 2, in which the details  
of the outer section of the front driving axle 
and wheel and brake assembly are shown on an 
enlarged scale, 32 indicates a substantially semi 
spherical auxiliary housing which may f0m an 
integral extension of axle housing .26 or may be 
bolted thereto by any suitable means (hOt 
shown). Trunnion pins 34 are welded in place 
in axially aligned bores in housing 32 and project 
therefrom into bores in caps 3.6 with a tight ro- 
tating fit. Caps 36 are received in axially aligned 
upper and lower bores in a hollow auxiliary h0us- 
ing 8. The upper cap 36 is secured fo housing 0 
38 by studs 48 which project upwardly through 
 cap 36 and through a ,over plate 42 which carries 
a steéring link 44. Nuts 46 are provided on studs 
49 to secure the components in assembled rela- 
tion. 
" The lower cap 6 fs provided with a cover plate 
48, the cap and the plate being secured to hous- 
ing 38 as by cap screws 68. In accordance with 
conventional practice, the mounting surfaces on 
the lower trunnion pin and cap are accurately 3O 
maChined to .provide a Suitable thrust bearing 
surface therebetween. 
:The space between the housings 32 and 38 
sealed by a boot 62 secured in grooves in the re- 
spective housings by lock wires as more fully de- 35 
scrbed in Unitel States Patent 2,362,456. The 
boot fs protected by a member 64 secured by any 
suitablemeans, hOt Shown, to the trunnion 
sembly. 
Sëcured by studs 2 and nuts 64 to a b01ting 40 
face 6. on housing 88, which is preferably 
inclined with respect to the trunnion axis as to 
impart a predetermined degree of camber to the 
spindiè, is a flange 68 of a tubular spindle 68. 
. n interchangeable reversible wheel hub ' 89 of 
the invention fs here journalled on a pair of 45 
spaed anti-friction roller bearings 68 and 
having their outer races pressed tightly into cy - 
lindrical internal hub seats 67 and 69. The 
ner race 72 of bearing 68 is considerably thicker 
thanthe inner race.74 of bearing 79 to compen- 50 
sate for the difference in diameters between the. 
corresponding portions of the spindle. This 
construction makes it possible to utilize thè saine 
outer race 76 in each of the bearings, thus allow- 
ing seats 67 and 69 on the hub 66 tobe 0f the 
Saine size and shape. Seats 67 and 69 are also 
preferably spaced the saine distance from he 
ends of the hub so as fo tender the hub reversible 
as for  interchangeable installation on the rear 
àxle. as wfll- appear. As fllustrated in Figure 2, 
internal hub flanges 71 and .3 are spaced equi- 
distantly .from fiat para!Ici .faces 6 and 77 at 
opposite en of the.hU.b.6 .F1. anges .7 I 
provide stop shoulders .ïor properly locating the 
outer races of the bearing..Hub:end faces 
and 77 are perpen.dicular t0 thè axis of rota- 
tion of the hub. 
The inner, bearing race 72 at the outer end of 
spindle 69 fs contracted by adjustable nut 89. A 
locking member 82 extends into.a keywaY 83 in 
spindle 991 and .a locknut..84 .is.threaded onto 
the outer end of spinale .6.8.t0.hold the adjust- 
ment.  An annular sealing member 86. of 
Neoprene or the like fs positioned in a groove in 



ttiz .b. . nut I0, , brake stioe zctustig 
b 1.4 , o on i. I and is 
a.  flu/d: cILr 1.44 moUted o f0da- 
tïo I 12  .i,n.  iion ametrial]y opp0sed- 
t. . 1.36.. Thë yldot  144 la provid wi- 
ff nëfion 14 Snd 148 and a beaU- resising 
e1, me'èr 150 in ¢nventional mater. 
Retig ,  igè 3, which .flluSra'es 
OEë -Ovl. hb and btake. semb17 uilid on' 
dl W.hel rë drivé sembl, 152 idics 
iven rear axle shaf which is poioned wihln 
axl husing 
oung 28  provided wih seag surfaces 
154 and 156 whic arè of he saine diameer and 
hse. the saine 1ongiudtnal spacing as the bearîng 
seag sfaces provided on spinoEe 60 so 
he hub ma be ounalled hereon. in bearings 
158 and t60 hih re iëhicgl ¢ béarings 
and  ub 66 is reversè.ed for end fiera 
posïi0-how in igure 2 se .as 0. dispose Wheé1 
n¢in fl.age 08 wa.ry  the lonudï.nal 
vêtfical ane coai-g Ioa l-ne 114. 
eër beg clampig members and he iner 
tg sealïg memr are idënical o he' 
's -0; 2 4,- and 85 described aboVe; 
ub 66  drtvigl don.nec fo ae af 
-uh a nteg-r1 ale sf fiange Whieh 
.red to.he h-ub b7 cap sdrews 166. A 
Scè 16S on .he ale sha flange fS .drawn 
ig aïç çhe. fla-hub end uace 1' when 
he: gp screws are ighened. Because of 
etio f he hub, screws I-6S ae hreaded into 
ped he]ës 104... faner and ouer whee 12 are 
awn igh ai flange side surface I I I as b7 
cenering nu I]4 and suds I] 6. 
If wfll be seen from Fige 3 ha, in he 
versed siion of he hub, he wheel moing 
sface I I I of he flange 108  Iocaed o dispose 
he longiunal vertical central plane of he dual 
wheel assemb17 exacfl7 in he plane of Ioad le 
114 which ex,ends hrough he cenerle of he 
fronç wheel, hus assuring proper racking 
front and rear wheels. 
To he ner side of he hub 66, a sper ng 
I]8 and a brake drum adapter member 180 are 
secured b7 bols 182 wch are hreaded in he 
apped holes I00. Adapter member 180 is genet- 
aI17 of he se cogafion as adapter member 
I16 and comprises wo radial poions I]9 and 
181 coeced b7 an ineediae portion 183, 
bu i prorio are deren. 
ange 121 of brake  I0 is secured fo 
ouer radial poion 181 of adapter 180 as b 
bol 122 and nu .124 which also secure a dust 
plae 191 o he ier side of he adapter. 
adapter 180 is provided wih a pilog sface 
190 which engages the inner peripher7 of he 
dr flange 121 o assure accura centCing of 
he d wih respec o he hub 66. I  o be 
noed ha, as in he construction of ge 
he piloi sface 190 is radial17 spaced from 
he cener of he hub  a gae dance han 
he ouer end of he wheel moing flange 108 
o petit removal of he brake drum wihou 
necesaing removal of he wheel hub. 
A brake foundaion plae 182, which is prefer- 
abl7 idenical o pla 128, is secured 
machined aular recess 193 in a flange 194 ex- 
endg ouwardl7 from axle housing 28 and c- 
ries a brake shoe d brake acuaing assembl7 
idencal o hat previo17 descbed  connec- 
ion wih gure 2. 
gure  i11usmes he novel hub and brake 
assembl7 as slled  a rear single wheel dve 
semblT. The coesponngl7 nbered par 

are the sanie as in, -Figuve. 2,, .Iub 6 
in:  posiiun.revese- ed to, ën with 
that  0f gure 3, ith the W,eet montin$ :. 
I osed l OuWly " f he wh 
5 erlle. 
secred  he hb 66 by cp sc Iî Wi 
are received  ta«pe hles t00 .h',86., 
wheel assemb 92' is seced , e 
o side Suace $09 of flnge. 08 by a pIu.ratF 
tuds I l0 and tapered nu t $2 in the mner 
descibed  cnnection with. Fie2. If Wfl:l 
seen that the.eenter-e, of the wheel- 192' cn- 
cies with load line '. 4 to sureçror tracki 
' 0f the front and reat wheels. 
The spacer 178, adCr 1:8.0 ba. d, 
foundation plate 182 and the bak aembly 
i- t. saine gs-bly as. , Fe 3. eve, 
becae of hê i-nveron of the hub,. the 1 
g0  securing the spacer i18 and ada-pr .l:- . 
hub are. £eceived in- openings ]04 ther tn 
opegs 100. 
From he foragoing t %21 be apparent, 
there  previded a horeughly p£ace» 
5: eve, rugged wheel hub and brake assemly 
wh-ich with  addition of one o two.avaflablé 
splç adapters, may be interhangeably d 
all positio in a veclë regardless of the humer 
of al.rive axle or the number of wheels i,mlte 
 on each-.ale. 
Furth, this iterchangeabflty 
while permitting increased oeratg ad svic- 
ing efficiency, e novel design  e hub and 
brake assembly assures proper tracking of the 
35 front d ar wheels and matai substantially 
the saine wheel width whether or hot dual rear 
wheels are used. In the case of rear dual rear 
wheels, the centerline of the rear wheels is mn- 
tned  alignent with centerline of the front 
40 wheel assembly, whfle  the case of ngle rear 
wheels the centerle of the front and rear wheels 
are maintained in substanally exact afigent. 
e novel hub and brake assembly also facili- 
tares iction, repair, and replacement of the 
45 brake drum and other componen of the brake 
assembly by pertting the removal of the dru, 
which  located inwardly of the wheel motg 
flange, without necessitatg removal of the whei 
hub. 
50 tallation and repcement cost are further 
reduced by vtue of the fact at the novel brie 
adapter permits te use of the saine brake em- 
bly in both the front and rear axles whether the 
hub is italled with the wheel mounting flange 
55 dpod outwardly, as in the front whee and 
in the rear single wheels, or reveed for rear 
dl wheel itallaon. In each case e adaPters 
locate the brake drums  proper operati rela- 
tion with the brake shoes and the actuatg 
0 assembly. 
e invention may be embodied in other speciflc 
forms without departing from the spirit or asn- 
tial charactertics thereof. The present embo- 
men are therefore tobe considered in all re- 
65 spects as fllustrative and hot restrictive, the sco 
of the invention being indicated by the appended 
claires rather than by the foregoing description, 
and all chges which corne witn the meag 
and range of equivalency of the clai are 
0 therefore intended to be embraced there. 
What is claimed and desed  be seced by 
United States Letters Patent : 
1. In a vehicle wheel structure wherein the 
saine hub .and the saine brake dr may be in- 
8.coorated in axles having either dual wheel or 
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single wheel assemblies, a spindle, a hub, means 
for mounting said hub rotatably on said spindle 
in either of two end-for-end reversed positions, 
an external radial wheel attachment flange on 
said hub, a brake drum having both end openings 
larger than said wheel attachment lïange and a 
mounting flange surrounding one of said open- 
ings, bolting faces on opposite ends of said hub 
and on said wheel attachment flange, all of said 
bolting faces being normal to the axis of rotation 
of the hub, an annular adapter member secured 
at its inner periphery to one of said bolting faces, 
and a fiange on the outer periphery of said 
adapter member secured to the inner side of said 
dnnn mounting flange in either position of said 
hub, whereby upon removal of the wheel assemblY 
from said attachment flange the brake drum may. 
bedetached from saidadapter member andmoved 
outwardly over said wheel attachment flange 
without removing the hub. 
2. A vehicle wheel structure wherein the same 
hub and the same brake drum may be incor- 
porated in axles having either dual wheel or 
single wheel assemblies comprising a wheel 
sembly, a spindle, a hub, axially spaced bearings 
having outer races of substantially the same 
ameter for mounting said hub rotatably on said 
spindle in either of two end-for-end reversed 
 positions, an external radial wheel attachment 
flange on said hub disposed nearer one end of the 
hub than the other and means mounting said 
wheel assembly on said flange locating the load 
line through either single or dual wheel assem- 
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blies to pass radially through said hub in either 
position and thereby avoid objectionable differ- 
ences in bearing load in the reversed positions of 
said hub, a brake drum, bolting faces on oppo- 
5 site ends of said hub and on said wheel attach- 
ment flange, ail of said boling faces being normal 
to the axis of rotation of the hub, and an annular 
adapter member which in either position of the 
hub is secured at its inner perihery to one of said 
10 bolting faces and at its outer periphery to said 
drum. 
WILLIAM L. PRINGLE. 
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